Six patients with the acquired immunodeficiency syndrome (AIDS) who suffered eight spontaneous pneumothoraces between January 1990 and January 1993 underwent videothoracoscopy. The predominant macroscopic findings, found in four patients on five occasions, were white-yellow nodules dispersed throughout the lung surface. In addition, in one patient, these lesions were associated with multiple small apical bullae and, in another, a large reddish nodule with several smaller white satellite nodules was noted on the parietal pleura. Methenamine silver stain of biopsy samples of both the visceral and parietal nodules in these patients showed the presence of Pneumocystis carinii. MayGrunwald-Giemsa stain of brushing samples of visceral lesions revealed P-carinii in two patients. In one of these patients, previously performed bronchoalveolar lavage (BAL) had not yielded P-carin'ii. On two occasions, the thoracoscopic findings were unremarkable, although in one of these patients, computed tomography (CT) had shown a large thick-walled cyst near the left hilum and BAL revealed P-carinii. Talc poudrage through the thoracoscopic cannula followed by chest tube drainage was performed in all patients pneumothorax is often recurrent, refractory to chest tube drainage, and bilateral. The cause of pneumothorax is thought to be due to diffuse subpleural lung destruction in PCP, either pneumatoceles and emphysematous blebs as sequelae of remote P-carinii infections or necrosis and abcesses during active P-carinii disease." 3-11 The subpleural localization of persistent or recurrent P-carinii infection is thought to be related to a lack of penetration of the aerosolized pentamidine, used as prophylaxis in many of these patients, to the more distal bronchioli and alveoli.'2"3 In this study, we report the thoracoscopic findings in spontaneous pneumothorax in six patients with AIDS with eight separate episodes of pneumothorax. The diagnostic utility of biopsy and brushing of the visualized visceral and parietal nodules, the results of talcage during thoracoscopy, and the cause of this type of pneumothorax are discussed.
METHODS
The study population consisted of 136 patients who had undergone a thoracoscopy for spontaneous pneumothorax between January 1990 and January 1993 at the Hopital de la Conception, Marseille, France. The videothoracoscopic, clinical, radiographic, histologic, and cytologic records of these patients were reviewed. Of these 136 patients, 6 were infected with HIV and suffered pneumothorax on 8 occasions. In these six patients, four had a unilateral pneumothorax (three left-sided and one right-sided), one had a synchronous (patient 3), and one a sequential (patient 2) bilateral pneumothorax.
Thoracoscopy was performed in the lateral decubitus position, with the patient's good side down, under neuroleptanalgesia with spontaneous ventilation in all patients. There were either one or two points of entry. Telescopes used typically consisted of a 7-mm panoramic view (Panoview) with a 50°oblique angle of view for panoramic exploration of the entire pleural cavity and a 7-mm panoramic view with a 0°angle for direct vision, allowing highquality exploration and videodocumentation (Richard Wolf, Knitlingen, Germany). Biopsy specimens were taken with an optical biopsy forceps, using a 4-mm telescope (Panoview) for biopsies under direct vision in cases with a single point of entry for biopsy of the parietal pleura. In cases with a second entry point for visceral biopsy, spoon forceps with electrocautery were used and passed through a 5-mm insulated trocar (Richard Wolf, Knitlingen, Germany).'4 Brushing was performed with a "mi- fAt presentation with pneumothorax. on whom it was tried prior to thoracoscopy. In all patients, pleurodesis was performed with 3 to 6 ml of sterilized asbestos-free talc (Talc de Luzenac, Luzenac, France) insuflated via a thoracoscepy trocar and was followed by chest tube placement under direct vision. The chest tube was connected to suction for evacuation of the pleural space and managed with standard technique.'4
RESULTS
The demographic data of the patients are shown in Tables 1 and 2. All six patients with HIV and pneumothorax were male. Ages ranged from 22 to 46 years, with an average age of 31 years. The HIV infection had been diagnosed, on average, 3 years before occurrence of the pneumothorax. The predisposing risk factor for HIV infection was intravenous drug abuse in 4 patients, blood transfusion in one patient, and homosexuality in one patient. In four of the six patients, PCP was diagnosed by transbronchial biopsy specimen or BAL prior to thoracoscopy. Delay between bronchoscopy and the occurrence of pneumothorax exceeded 1 week in all patients. Transbronchial biopsy was performed, respectively, 16 and 25 days prior to the occurrence of pneumothorax in two patients (patients 3 and 4). One patient (patient 5) had concurrent generalized cytomegalovirus infection and cerebral toxoplasmosis. One patient (patient 1) had Hodgkin's lymphoma, with left axillary adenopathy treated with irradiation. None of the patients was treated with mechanical ventilation. Only three patients had received aerosolized pentamidine prophylaxis; three other patients received sulfamethoxazoletrimethoprim prophylaxis; patient 1 did not have prophylaxis.
The thoracoscopic findings of these patients are summarized in Table 3 . The most striking videothoracoscopic appearance in pneumothorax in AIDS patients with PCP was small to large white-yellow subpleural nodules dispersed throughout the lung surface (Fig 1) . These were found in five of six lungs affected with PCP and pneumothorax. The lesions were more prominent in the upper lobes. The apex of the lung also contained multiple cysts in one patient (case 3b) and a larger bulla and small discrete subpleural blebs in another patient (case 5). In the latter patient, a large reddish nodule surrounded by several small whitish nodules was noted on the parietal pleura, facing nodules on the visceral pleura. Adhesions of the pleural cavity were found infrequently in patients with PCP (case 4). In one patient suffering from PCP, as diagnosed by BAL, computed tomography (CT) of the chest 1 week before occurrence of the pneumothorax showed a large thick-walled cyst near the left hilum. Thoracoscopy, however, revealed a normal appearance of the visceral and the parietal pleura (case 6). The visceral pleural lesions were mildly friable. In the pneumothorax occurring in the patient with AIDS and Hodgkin's lymphoma, but without PCP, apical bullae and adhesions were observed (case 1). As noted, biopsies of existing macroscopic pleural lesions were performed. These included visceral (four cases) and parietal (one case) pleural lesions. Hematoxylin-eosin sulphate stain showed foamy, granular, and fibrinous material in both the visceral and parietal pleura. Methenamine silver stain confirmed the presence of P-carinii cysts in all of these biopsy specimens (Fig 2) . In addition to these biopsies, brushing of the visceral lesion was performed in three patients. May-Grunwald-Giemsa and Papanicolau stain of smears of these brushing samples showed multiple cysts of P-carinii, agglutinated with fibrin, in two of the three patients. The high prevalence of pneumothorax in AIDS and PCP has been attributed to diffuse subpleural lung destruction.6'7'11 This peripheral subpleural pulmonary involvement in PCP seems to occur more often in patients receiving aerosolized pentamidine prophylaxis, probably as a result of the poor penetration and deposition of aerosolized pentamidine at the periphery of the lung. 6,12,13 The poor distal penetration allows for ongoing peripheral infection and resultant lung destruction. Interestingly, in our series, patients suffered pneumothorax with or without prior pentamidine therapy.
Subpleural pneumatoceles, cysts, and emphysematous blebs are known sequelae of P-carinii infections. However, upper lobe cystic disease can have other causes such as intravenous drug abuse. These causes may be hard to separate but the presence of diffuse parenchymal consolidation and cysts, dispersed throughout the lung parenchyma rather than limited to the periphery of the lung, favors PCP as the more significant contributing cause of upper lobe cystic disease in most patients. 15 In our one patient presenting with isolated apical bullous lesions and adhesions, previous irradiation or intravenous drug abuse may have been contributing causes.
In our series, videothoracoscopy provides some evidence favoring an active PCP-related process in the origin of Our series confirms the previous characterization of AIDS-related pneumothorax: simultaneous (1/6) or sequential (1/6) bilateral occurrence, resistance to simple chest tube drainage (3/3), poor prognostic sign as seen by the high mortality (2/6), high recurrence rate (2/5), and relation to low CD4 levels. The relative low incidence of previous aerosolized pentamidine administration (2/6) ported a single case of successful talc pleurodesis in a patient with PCP and pneumothorax in whom chest tube insertion failed to maintain lung reexpansion. In our series, pneumothorax resolved after thoracoscopic talc poudrage in three of the five pneumothoraces with microbiologic proven P-carinii-related origin. The high rate of successful thoracotomy (13/14) in the hands of Crawford and his colleagues3 suggests that surgery remains the final alternative for those who fail thoracoscopic therapy.
In essence, active PCP appears to be a significant cause of spontaneous pneumothorax in patients with AIDS. Videothoracoscopy can be of benefit in clarifying the etiology of the pneumothorax and directing appropriate therapy. Further, thoracoscopy is easily followed by talc poudrage which appears to have greater success in treating these patients than simple chest tube drainage. Clearly, thoracoscopy is a less invasive procedure than thoracotomy and may prove to be the logical following step to take in these very ill patients in whom standard chest tube drainage fails.
